Herrick, Essex and Baldes (1932) , using the method of the ThermoStromuhr of Rein, found that removal of one kidney had no effect on the blood flow to the remaining kidney during the first three hours. Van Slyke, Rhoads, Hiller and Alving (1934), using unanesthetized dogs with an explanted kidney, calculated the renal blood flow by determining the rate of urea excretion and the decrease in blood urea content which occurred as the blood passed through the kidneys. The oxygen content of arterial blood and renal venous blood were determined and the oxygen consumption was calculated. They state, "Removal of one kidney was followed by an increase in the blood flow, oxygen consumption, and urea clearance of the remaining kidney. The increase in most cases appeared to reach its maximum within a month. The average increase in blood flow was 68 per cent, in oxygen consumption 81 per cent, and in urea clearance 43 per cent, of the enumerate the results of other 0 pre-operative values." These authors bservers who have determined the rate of blood flow through one kidney of the dog, and state that their studies are the first which were performed without opera.tion or anesthesia.
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A method was described recently by Mason, Blalock and Harrison (1937) which enables one to determine directly the flow of blood through the kidneys of unanesthetized dogs and which also permits one to obtain renal venous blood for analysis. The present publication deals with the results of the application of this method to a study of the effects of unilateral nephrectomy on the renal blood flow and oxygen consumption as determined at varying intervals following the removal of the kidney.
METHOD. M-attire dogs of unknown ages and weighing approximately 12 kgm. were used. They were trained to lie quietly upon the table. Their diet consisted of a standard kennel ration supplemented by meat three times each week. Food was withheld the 20 hours preceding the studies.
No anesthetic was used except for the injection of novocain over the external jugular vein at the site where a cannula was to be introduced. The animals exhibited no evidence of pain during the course of the experiments.
The principle of the method for measuring the blood flow consists of producing a temporary blockage of the inferior vena cava above and below the entrances of the renal veins, and of diverting the renal blood during this brief period into a canmzula which had been passed into the inferior vena cava through the external jugular vein. The temporary blockage was produced by inflating two balloons which were attached to the cannula.
Small veins which empty into the inferior cava in the neighborhood of the renal veinswere ligated at a preliminary operation. After determining the rate of renal flow, the sample of renal venous blood for analysis was withdrawn from the cannula and the arterial blood was obtained from the femoral artery. coagulant l Approximately one week after having determined the total renal blood Heparin was used as the antiflow and oxygen consumption of the two kidneys, the left kidney was removed under ether anesthesia and weighed.
After intervals varying from 3 to 92 days, the determinations were repeated on the remaining kidney.
In a few instances, a third series of studies was performed, the longest time separating the nephrectomy and the last study being 118 days.
Following the completion of the experiment, the animal was anesthetized, the position of the cannula was checked and the remaining kidney was removed and weighed.
RSSWLTS. Twelve experiments were performed. The shortest interval of time separating the nephrectomy and the ensuing studies was three days and the longest interval was 118 days.
Assuming the total weight of the two kidneys to be twice that of the left which was removed, nephrectomy was followed by an increase in blood flow per gram of kidney tissue in all instances.
This increase apparently begins very shortly following the nephrectomy, is somewhat more rapid during the first month than subsequently but continues for approximatVely three months. At the end of this time, the flow in most instances was approximately the same as it had been through the two kidneys.
If it be assumed that the two kidneys weighed the same at the beginning of the experiment, there was in most instances a definite increase in the weight of the remaining kidney but the percentage increase in flow was considerably greater than the percentage increase in weight.
The results of all experiments are given in table 1. The relationship of the increase in flow to the interval following nephrectomy is shown in graph 1. The renal arteriovenous difference in oxygen content remained about the same in seven experiments and decreased somewhat in four. These determinations are subject to more error than the blood flow measure- 40.0 * The control studies on blood flow and oxygen consumption per gram of kidney are figured on the basis of doubling the weight of the left kidney. ments because the kidney utilizes a smaller proportion of the oxygen in the blood than do most of the other tissues in its neighborhood and a small error in a blood flow determination is apt to be associated with larger errors in determining the arteriovenous oxygen difference and oxygen consumption.
At any rate nephrectomy was in most instances followed by very little alteration in the renal arteriovenous difTerence in oxygen content.
Since this is true, the changes in oxygen consumption following nephrectomy bore a fairly direct relationship to the alterations in the renal blood flow.
An increase in oxygen consumption per gram of kidney tissue was found following the removal of one kidney in all experiments Renal blood flow increased somewhat more rapidly during the first month than subsequently but the increase continued in most instances for three months or longer.
with two exceptions. We doubt the correctness of these latter experiments. These results are given also in table 1.
Drscussro~. The results agree in the main, with those of Van Slyke, Rhoads, Hiller and Alving (1934) except that we found a somewhat slower increase in renal blood flow and oxygen consumption. The increase in most of their experiments appeared to reach its maximum within a month, whereas in our studies, it required usually about three months. Furthermore, Van Slyke et al. found an average increase in flow in the remaining kidney of 68 per cent, while the increase in our experiments in which the animals were followed than 90 per cent.
for three months or longer was usually greater Regarding the oxygen consumption, Van Slyke et al. state, cLOur data agree with those of previous authors in indicating that the oqgen consumption varies within wide limits."
In our experiments, the oxygen consumption increased approximately as much as the renal blood flow and wide variations occurred in only two experiments, the accuracy of which we doubt.
Observations on renal blood flow are of interest in that the evidence indicates that the flow is a good index of the functional activity of the kidneys. Medes and Herrick (1933) found that the creatinine clearance parallels the renal blood flow as measured by the Stromuhr.
Van Slyke et al. (1934) state that change in renal blood flow in the normal dog is the main physiological factor which determines alterations in urea clearance. Addis, Myers and Oliver (1924) performed unilateral nephrectomy on rabbits and noted that the average urea clearance was 63 per cent of its preoperative value 15 to 33 days following operation. Approximately four months after the nephrectomy, the average value equalled 79 per cent of the preoperative one and some hypertrophy of the remaining kidney was observed.
Karsner, Hanaal and Moore (1934) found a de crease in urea clearance in dogs shortly following nephrectomy and a return to essentially the control level in six months.
The remaining kidney increased in weight by from four to 58 per cent as compared with the kidney that was removed.
Ellis and Weiss (1933) have found in man the urea clearance by a single normal kidney following nephrectomy to be within the range 70 to 127 per cent of mean normal.
SUMMARY
The effects of unilateral nephrectomy on the renal blood flow and oxygen consumption have been determined in unanesthetized dogs. Removal of one kidney is followed by a slowly progressive increase in the blood flow of the remaining kidney, somewhat more rapid in the first month than subsequently, and reaching approximately the combined flow of the two kidneys at the end of three months.
Nephrectomy is associated usually with very little alteration in the renal arteriovenous difference in oxygen content. parallel changes in Alterations in renal blood flow.
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